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Abstract
Objective: To reduce surgical site infection (SSI) incidence in plastic surgery and hand surgery.
Design: Uncontrolled before-and-after study.
Setting: Department of plastic surgery and hand surgery of a tertiary-care teaching hospital.
Patients: Patients undergoing surgery between January 2016 and April 2018.
Intervention: A comprehensive unit-based safety program (CUSP) consisting of a bundle of evidence-based SSI prevention strategies and a
change in safety culture was fully implemented after a 14-month baseline surveillance and implementation period. SSI surveillance was
performed over an intervention period of another 14 months, and differences in SSI rates between the 2 periods were calculated.
Adherence with bundle components and risk factors for SSI were further evaluated in a case-cohort analysis.
Results: Of 3,321 patients, 63 (1.9%) developed an SSI, 38 of 1,722 (2.2%) in the baseline group and 25 of 1,599 (1.6%) in the intervention group
(P= .20). The CUSP was associated with an adjusted relative SSI risk reduction of 41% (95% confidence interval [CI], 0.4%–65%; P= .048) in
multivariable analysis, whereas the need for revision surgery increased SSI risk (odds ratio [OR], 2.63; 95%CI, 1.31–5.30; P= .007). During the
intervention period, the proportion of checklists completed was 62.4%, and no difference in adherence with bundle components between
patients with and without SSI was observed.
Conclusions: This CUSP helped reduce SSI in a surgical specialty with a low baseline SSI incidence, even though adherence with checklist
completion was moderate and the main modifiable risk factors remained unchanged over time. Programs that include safety culture change
may more effectively promote SSI reduction than prevention bundles alone.
(Received 26 June 2019; accepted 4 September 2019)
Surgical site infections (SSIs) are associated with increasedmorbidity,
mortality, impaired quality of life, and increases in the usage of medi-
cal and financial resources.1–7 They are a common complication of
surgery, with a broad range of incidence, depending on the type of
surgery. In Switzerland, SSI incidences varied between 0.7% in lam-
inectomies and 18.8% in rectal surgery, according to 2017 national SSI
surveillance data.8 Swiss data on the SSI incidence in plastic surgery
andhand surgery, however, aremissing. In theUnited States, SSI rates
in the range of 0.5% have been reported in aesthetic surgery,9 whereas
in outpatient hand surgery, SSI occurred in 0.33% of patients.10
Already in 2011,Umscheid et al11 estimated that 55%of SSIs could
be averted with current evidence-based strategies, and their results
were confirmed in a recent meta-analysis.12 Studies have shown,
however, that discrepancies between evidence-based strategies and
day-to-day medical practice are common.13,14 The comprehensive
unit-based safety program (CUSP) and the translating evidence into
practice (TRIP)model aim to address this problem.14–20ACUSP aims
to promote safety culture in hospital units, to enhance staff perception
of safety risks, and to encourage staff to redress and speak up regard-
ing observed safety risks.15–18 Several studies have shown the effective-
ness of CUSPs, demonstrating that the incidence of various types of
healthcare-associated infections could successfully be reduced.18,21,22
In an attempt to reduce SSI rates, the Department of Plastic
Surgery andHand Surgery at theUniversityHospital Zurich intended
to optimize its adherence to SSI prevention guidelines by further
developing its safety culture through the introduction of a CUSP.
The primary aim of this study was to determine whether a CUSP
in a surgical discipline with predominantly clean surgical procedures
succeeded in further reducing SSI incidence. Other aims were to
assess the extent towhich evidence-based strategies to reduce SSIwere
successful and to explore the risk factors for SSI in this population.
Methods
Study setting, design, and procedures
A prospective, single-center, uncontrolled before-and-after study
was performed at the University Hospital Zurich, a 980-bed
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tertiary-care center.23 The Department of Plastic Surgery and
Hand Surgery performs >3,300 surgical interventions per year.24
All consenting patients undergoing surgery in the Department
of Plastic Surgery and Hand Surgery between January 1, 2016,
and April 30, 2018, with a complete 30-day follow-up and/or a sur-
gical site infection (SSI) were included, with the exception of burn
patients. SSIs were diagnosed according to the Swiss national SSI
surveillance method,25 which applies the Centers of Disease
Control (CDC)/National Healthcare Safety Network (NHSN)
SSI definition criteria and includes a 30-day follow-up period.26
The study period was divided into a 14-month baseline period
(January 1, 2016, to February 28, 2017), including a baseline assess-
ment, a planning phase, implementation of project steps, and a
14-month intervention period (March 1, 2017, until April 30,
2018) when the project was fully implemented.
Data collection was performed according to Swiss national SSI
surveillance standards.25 Clinical data (including patient character-
istics, American Society of Anesthesiologists (ASA) score, wound
contamination level, antibiotic prophylaxis (antibiotic substance
and time of administration), date of surgery, length of hospital stay,
destination after discharge, surgeon, operating room, surgical pro-
cedure time, and lowest intraoperative body core temperature) and
SSI prevention checklist data (description provided below) of all
patients was extracted and entered into a Microsoft Access data-
base (Microsoft, Redmond, WA). A study nurse contacted the
patients 30 days after surgery by telephone and performed stand-
ardized phone interviews. The data from the phone interviews
(infection, readmission, reoperation, mortality) were also included
in the database. A board-certified infectious diseases specialist
(S.P.K.) verified cases with a suspected infection and applied
surveillance criteria for SSI diagnosis.
Intervention
TheCUSP- andTRIP-based project with themain goal to reduce SSI
was implemented in the main operating room of the Department of
Plastic Surgery and Hand Surgery at the University Hospital Zurich,
where ~80% of surgical procedures are performed.14–20 The project
core team included physician and nurse opinion leaders of plastic
surgery and hand surgery, anesthesiology, and infection prevention,
and the team was supported by an external coach with extensive
experience in the implementation of CUSP (H.H.). Meetings were
then held with team leaders of all involved staff, in which the impor-
tance of reducing SSI was emphasized and the projects course of
action was discussed. The team leaders were also educated about
the concept of CUSP and safety culture. They were then instructed
to communicate the information to their staff and to act as role
models. Simultaneously, the project team collected evidence-based
strategies to reduce SSIs, and performed audits to capture current
compliance to guidelines and evidence-based strategies. In the
audits, project team members accompanied patients through the
entire surgical procedure including preparation and postsurgical
care. They also interviewed staff and team leaders on their experi-
ences with noncompliance to guidelines and offered suggestions
for improvement. The project core team gathered all inputs, drafted
new measures, checked their feasibility, and defined new measures
with help of the team leaders.
After the audits, monthly observations and interviews with the
involved employees were conducted by a core team member
throughout the study period to gain knowledge of unresolved
issues and to collect improvement suggestions from frontline staff.
Immediate feedback was given if noncompliance was observed.
Based on the experiences from the observations and interviews,
the project team discussed, established, and adjusted the new mea-
sures if necessary. In a kick-off event, staff were informed about the
importance of reducing SSIs and the realization of the project with
the new measures and a new checklist. They were also encouraged
to give direct feedback to their colleagues irrespective of rank. The
followingmeasures that were implemented during the study period
in the main operating room of the Department of Plastic Surgery
and Hand Surgery:
1) Patient information letter. Prior to hospital admission, elective
surgical patients were instructed to quit smoking 30 days or
more prior to surgery, to not shave the surgical site within
7 days before surgery and to shower with soap on the night
before or on the morning of hospital admission.
2) Introduction of an SSI prevention checklist. A checklist accom-
panied the patient from ward to operating room and back. It
was designed to check whether the following conditions were
met: smoking cessation 30 days prior to surgery,27–29 correct
timing of antibiotic prophylaxis,30–34 normothermia (body core
temperature >36°C),35,36 correct surgical hand antisepsis37,38
preoperative skin antisepsis,39,40 preoperative bathing,41–44
correct application of sterile drapes,45,46 and hair clipping
instead of shaving, if hair removal was necessary.41,42 The
new checklist was meant to promote compliance, to raise staff
awareness of safety risks, and to encourage staff to communi-
cate their concerns when observing a possible threat to a
patient’s health. The introduction of the checklist was accom-
panied by 2 coaching days that 2 members of the project core
team spent in themain operating room, the postanesthesia care
unit, and wards. They supported staff with handling of the new
checklist, gave feedback on noncompliance, and answered
questions. Nursing staff and anesthesiologists were accountable
for completion of the checklist. During the monthly audits and
interviews, the accuracy of the data entered in the checklists was
validated.
3) Train-the-trainers program in surgical hand antisepsis.
Training of surgeons and nurse team leaders in correct surgi-
cal hand preparation by infection prevention and control
(IPC) practitioners. Subsequently, the team leaders educated
their staff, and successful completion by all staff was ensured
by filling in attendance lists.
4) Timers for feedback of duration of surgical hand preparation.
To encourage full endurance of surgical hand preparation,
tablets with individualized ring tones that announced success-
ful completion of the 2-minute countdown were installed in
the scrub room. Additional tablets, portraying the same
countdown as the screens in the scrub room, were installed
in the operating room, so that staff already in the operating
room could supervise their colleagues in the scrub room
and observe whether someone finished surgical hand prepa-
ration prematurely.
5) Limiting operating room door opening to 30 seconds at a
time.47–51
The implementation period started on October 1, 2016, and all
measures were fully implemented by February 28, 2017.
Ethical considerations
The necessity of a formal ethical evaluation was waived by
the ethics committee of the Kanton of Zurich, Switzerland
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(Kantonale Ethikkommission Zürich), based on the Swiss law on
research on humans (Req-2018-00427).
Statistical analysis
In this study, patients who underwent surgery in the baseline
period were compared to those in the implementation period.
The primary outcome of this single-center, uncontrolled before-
and-after study was cumulative SSI incidence within 30 days of
surgery. Secondary outcomes were the 30-day mortality rate and
length of hospital stay.
To analyze further risk factors and to evaluate the implemen-
tation of the SSI prevention checklist, a case-cohort study was
conducted. The case-cohort study included all case patients who
developed an SSI and a random selection of twice as many patients
from the entire cohort without SSI, which were included as
controls (Fig. 1).
For univariable analysis of categorical variables, χ2 tests and
2-tailed Fisher exact tests were used, as appropriate. Wilcoxon
rank-sum tests and Student t tests were conducted for univariable
comparison of medians and means, respectively. Multivariable
logistic regression methods were used to calculate risk factors
for SSI. Potential confounders among patient characteristics with
P-values <.05 in univariable analyses and established risk factors
for or predictors of SSI that were considered relevant based on
prior studies were considered for inclusion inmultivariable models
based on clinical judgment, with final models representing those
that best balanced parsimony and fit.52 The limited number of
outcomes was factored in when building the models to prevent
overfitting.53 All statistical analyses were performed using Stata
version 15.1 software (StataCorp, College Station, TX). A 2-sided
P-value <.05 was considered statistically significant.
Results
Effect of CUSP on overall SSI incidence
In total, 3,321 patients who underwent surgery in the Department
of Plastic Surgery and Hand Surgery between January 2016 and
April 2018 were included in the analysis. The baseline group, with
a surgical intervention between January 1, 2016, and February 28,
2017, consisted of 1,722 patients (51.9%). The remaining 1,599
patients (48.1%) were part of the intervention group and under-
went surgery between March 1, 2017, and April 30, 2018, when
the project had been fully implemented. The 2 groups were com-
parable in age and sex, but ASA scores (P< .001) and wound
contamination class (P< .001) were significantly higher in the
patients of the intervention group, whereas revision surgery rates
were lower (P< .001; Table 1). The proportion of patients who had
surgery in themain operating room, where the project had its main
focus, was similar in the 2 periods.
Overall, 63 SSIs were detected in 3,321 (1.9%) patients: 38
(60.3%) in the baseline group and 25 (39.7%) in the intervention
group. Accordingly, crude SSI incidence was 2.2% (38 of 1,722
patients) in the baseline group and 1.6% (25 of 1,599 patients)
in the intervention group (P= .20). Of 63 patients, 42 (66.7%)
had a superficial incisional SSI, 16 (25.4%) had a deep incisional
SSI, and 5 (7.9%) had an organ-space infection. The distribution
of depth of infection was not different between the baseline group
and the intervention group (P= .21; detailed data not shown).
Multivariable logistic regression analysis with adjustment of
patient characteristics revealed that the study period was inde-
pendently associated with the occurrence of an SSI. The odds
for an SSI were significantly lower in the intervention period than
in the baseline period (odds ratio [OR], 0.58; 95% confidence
interval [CI], 0.34–0.99; P= .048) (Table 2). The need for revision
surgery increased SSI risk (OR, 2.63; 95% CI, 1.31–5.30; P= .007),
whereas surgery in the main operating room did not decrease
SSI risk (OR, 0.98; 95% CI, 0.53–1.82; P= .95). The adjusted
relative risk reduction of having surgery during the intervention
period compared to the baseline period was 41% (95% CI,
0.4%–65%; P= .048).
More than half of the patients (33 of 63, 52.4%) with an SSI were
readmitted to hospital, and 43 (68.3%) had to have revision surgery
as a result of SSI. Readmission rates (44.7% vs 64.0%; P= .20) and
revision surgery rates (65.8% vs 72.0%; P= .78) of patients with
SSIs did not differ between the baseline and the intervention
Fig. 1. Populations of patients undergoing plastic sur-
gery or hand surgery at the University Hospital Zurich
between January 1, 2016, and April 30, 2018, analyzed
in a before-and-after analysis and a case-cohort analysis,
respectively.
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period. The mortality rates within 30 days of surgery were 0.06% in
the intervention period and 0.00% in the baseline period (P= .48).
Case-cohort study assessing adherence with and risk factors
based on the SSI prevention checklist
All 63 patients with SSI and 126 randomly selected controls with-
out SSI from the baseline and intervention periods were included
in a case-cohort study for an in-depth analysis of risk factors asso-
ciated and adherence with items from the SSI prevention checklist.
We detected no association of SSI infection with intervention
period, age, sex, elective surgery, implants, contamination class
and timing or choice of antibiotic prophylaxis in univariable
analysis (Supplementary Table S1 online). Similarly, we found
no difference in lowest intraoperative body temperature or the pro-
portion of patients with intraoperative normothermia between
patients with and those without SSI. However, patients with SSI
had longer durations of surgery (P= .018), had higher ASA scores
(P= .044), and were more likely to have had revision surgery
(P= .035). Multivariable analysis of risk factors from the
case-cohort study only revealed the duration of surgery as an
independent risk factor for SSI (OR per 30 minutes increase in
surgery duration, 1.13; 95% CI, 1.02–1.24; P= .016) (Table 3).
Moreover, checklist forms were created for 39 of 60 control
patients (65.0%) and 14 of 25 patients with an SSI (56.0%) who
had surgery after full project implementation (P= .47).
Checklist forms for 10 of 39 (25.64%) of the control patients
and 5 of 14 (35.71%) patients with SSI were fully completed
(P= .61) (Table 4). No differences were observed in patients with
and those without an SSI after project implementation for the fol-
lowing factors: nonsmokers during the 30 days prior to surgery,
shaving of body hair before admission, preoperative bathing or
showering, perioperative normothermia or body temperature,
surgical hand preparation, surgical skin disinfection, sterile drap-
ing or hair removal through shaving, if needed. Interestingly, a
100% compliance rate with surgical hand preparation, surgical skin
antisepsis and sterile draping was reported in all 34 control patients
and all 11 patients with SSI according to the checklist forms that
had these items completed (P= 1.00).
None of the patients of the case-cohort study died within 30
days after surgery. Length of hospital stay after surgery was shorter
in patients without SSI (median, 2 days; range, 0–92) compared to
patients with SSI (median, 3 days; range 0–81; P= .003).
Discussion
In a large, prospective, uncontrolled before-and-after study of the
impact of a CUSP implementation in a surgical discipline with
Table 1. Patient Characteristics of 3,321 Patients who Underwent Surgery
Before and After CUSP Implementation at the Department of Plastic Surgery
and Hand Surgery, University Hospital Zurich
Characteristic
Baseline
Period
(n=1,722)
Intervention
Period
(n=1,599) P Value
Age, mean y (SD) 47.61 (17.0) 48.61 (17.1) .09
Female sex, no. (%) 818 (47.5) 761 (47.6) .97
ASA score, no. (%)
1 606/1,469 (41.3) 491/1,582 (31.0) <.001
2 661/1,469 (45.0) 793/1,582 (50.1)
3 185/1,469 (12.6) 276/1,582 (17.5)
4 17/1,469 (1.2) 22/1,582 (1.4)
Wound contamination class, no. (%)
1 1,506/1,706 (88.3) 1,222/1,598 (76.5) <.001
2 122/1,706 (7.2) 190/1,598 (11. 9)
3 43/1,706 (2.5) 98/1,598 (6.1)
4 35/1,706 (2.1) 88/1,598 (5.5)
Elective surgery, no. (%) 1,583 (91.9) 1,489 (93.1) .21
Surgery in main
operating room, n (%)
1,334 (77.5) 1,257 (78.6) .45
Duration of surgery,
median min (range)
55 (4–665) 60 (2–745) .42
Implant, no. (%) 318 (18.5) 316 (19.8) .35
Administration of
antibiotic prophylaxis,
no. (%)
1,466 (86.8) 1,394 (87.8) .40
Antibiotic prophylaxis
within 1 hour before
incision, no. (%)
1,236/1,466 (84.3) 1,159/1,394 (83.1) .42
Revision surgery,
no. (%)
157 (9.1) 65 (4.1) <.001
Note: ASA, American Society of Anesthesiologists; SD, standard deviation. Some
denominators are lower than the overall patient population due to missing data.
Table 2. Predictors for Surgical Site Infection Derived From Multivariable
Logistic Regression Analysis of 3,321 Patients Who Underwent Plastic Surgery
or Hand Surgery Between January 2016 and April 2018, University Hospital
Zurich
Predictor or Risk Factor Odds Ratio (95% CI) P Value
Surgery in intervention period 0.58 (0.34–0.99) .048
Age, per year increase 1.01 (0.99–1.02) .38
Sex, female 0.75 (0.44–1.27) .28
Main operating room 0.98 (0.53–1.82) .95
Wound contamination class >1 1.16 (0.60–2.25) .66
ASA score >2 1.61 (0.84–3.06) 1.48
Revision surgery 2.63 (1.31–5.30) .007
Note. CI, confidence interval; ASA, American Society of Anesthesiologists.
Table 3. Predictors for Surgical Site Infection Derived From Multivariable
Logistic Regression Analysis of a Case-Cohort Study of 189 Patients
Undergoing Plastic Surgery or Hand Surgery Between January 2016 and April
2018, University Hospital Zurich
Predictor or Risk Factor
Odds Ratio
(95% CI) P Value
Surgery in intervention period 0.72 (0.37–1.40) .33
Duration of surgery, per 30-min increase 1.13 (1.02–1.24) .016
Revision surgery 2.01 (0.78–5.22) .15
Surgery in main operating room 0.61 (0.28–1.33) .22
ASA score >2 1.78 (0.82–3.85) .14
Antibiotic prophylaxis within 1 h of incision 0.79 (0.38–1.65) .53
Sex, female 0.65 (0.33–1.27) .20
Note. CI, confidence interval; ASA, American Society of Anesthesiologists.
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many clean surgeries and thus a low incidence of SSI, we were able
to detect an effect on SSI incidence in the entire surgical patient
cohort, even though the program focused on the main operating
room only, adherence with checklist completion was low, and
detailed analyses still detected room for improvement in poten-
tially modifiable SSI risk factors, such as antibiotic prophylaxis
or normothermia. The CUSP implementation resulted in an
adjusted relative risk reduction for SSI of 41% in our patient pop-
ulation. Furthermore, we confirmed the effect of revision surgery
and duration of operation on SSI risk in this population and an
increase in length of stay in patients with SSI, which is remarkable
in light of the short durations of hospital stay in this population in
general.7,52,54
It has been suggested that a significant proportion of SSI could
be averted if evidence-based strategies were strictly put into
practice, even in high-income settings with presumably high
IPC standards.11,12 Rather than just a bundle of IPC measures,
we selected a CUSP because this initiative allowed us to put
evidence-based measures in the context of a change in the overall
safety culture. Similar to our results, several other hospitals have
shown the beneficial effects of CUSPs on SSI incidence.18,55
Consequently, our study confirms that SSI rate can be further
reduced by promoting realization of evidence-based strategies.
We could even show that this CUSP was able to further decrease
SSI incidence in a department with an already low SSI rate that was
not perceived to be higher than expected, whereas other studies
focused on reducing SSI in procedures with higher SSI rates like
colorectal surgery, where improvements may have been easier to
achieve.3,18,55,56 In contrast, a recent systematic review by
Lavallée et al57 questioned the effectiveness of care bundles and
concluded that care bundles may be effective but certainty of
the evidence was deemed low. Other studies were unable to show
a reduction of SSI, even though compliance with evidence-
based practices increased.56,58 Variable bundle components and
implementation strategies in different settings may explain the
discrepant outcomes across studies, emphasizing the need for
evaluation of each new safety program or care bundle.57
A common problem in change management is the level of
uptake of new program components.57 Direct observations and
review of checklist adherence confirmed that this problem was also
evident in our program. In our project, 4 of 10 patients had no
checklist completed after checklist implementation, and only ~1
in 4 patients had a fully completed checklist, despite continuous
observation and immediate feedback during audits by project team
members. Nevertheless, although adherence with checklist com-
pletion was only moderate, the introduction of CUSP still had
an effect on SSI incidence in our study. The fact that the effect
was not associated with the main operating room, where the
project was focused, may strengthen the hypothesis that the effect
on SSI incidence may be attributed to the safety initiative overall
that probably had a spillover effect on all teams of the department
rather than the checklist per se.
This study has several limitations. Similar to other studies with
bundled interventions, it was not possible to deduct the contribu-
tion of each element to SSI reduction because several measures
were implemented simultaneously and compliance with individual
elements did not change over time. An unmeasured effect that lays
in the change in safety culture itself may be more relevant for the
intervention effect. Furthermore, not all known possible risk
factors for SSI were routinely extracted for all patients in our sur-
veillance form and thus were not accounted for in multivariable
analyses (eg, obesity, diabetes, and alcohol abuse).54,59 Insulin-
dependent diabetes mellitus has been associated with SSI in plastic
surgery patients.60 Second, the interpretation of our results is lim-
ited by our study design. An uncontrolled before-and-after study
can only detect association, not causation. Thus, our results should
ideally be confirmed in a randomized controlled trial. Third, our
findings may not be generalized to other settings. Our results were
Table 4. Adherence With Checklist Completion and Risk Factors According to SSI Prevention Checklist in 85 Patients Undergoing
Plastic Surgery or Hand Surgery in the Intervention Period Between March 2017 and April 2018, University Hospital Zurich
Checklist Adherence and Checklist Items Control (n=60) Surgical site infection (n=25) P Value
Checklist form created, no. (%) 39 (65.0) 14 (56.0) .47
Checklist form fully completed, no. (%) 10/39 (25.6) 5/14 (35.7) .61
Nonsmoker during 30 d prior to surgery, no. (%) 19/32 (59.4) 9/12 (75.0) .49
Shaving of body hair before admission, no. (%) 0/32 (0) 1/11 (9.1) .26
Preoperative bathing or showering, no. (%) 36/38 (94.7) 12/13 (92.3) 1.00
Core body temperature, median °C (range)
Preoperative (ward) 36.6 (35.7–37.2) 36.7 (36.0–37.7) .16
Perioperative (operating room) 36.4 (36.2–37.4) 36.5 (35.9–37.7) .91
Postoperative (postanesthesia care unit or
ward)
36.5 (36.0–37.6) 36.5 (34.6–37.4) .82
Lowest core body temperature 36.3 (35.5–37.5) 36.4 (34.8–37.4) .81
Perioperative normothermia 39/55 (70.9) 15/22 (68.2) .79
Surgical hand preparation of surgeons, no. (%) 34/34 (100.00) 11/11 (100.00) 1.00
Surgical hand preparation of OR nurses, no. (%) 34/34 (100.00) 11/11 (100.00) 1.00
Surgical skin disinfection, no. (%) 34/34 (100.00) 11/11 (100.00) 1.00
Correct sterile draping, no. (%) 34/34 (100.00) 11/11 (100.00) 1.00
Hair removal through clipping, if needed, no. (%) 4/9 (44.4) 1/6 (16.7) .58
Note: OR, operating room. Some denominators are lower than the overall patient population due to missing data.
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obtained in a single center with a selected patient population of
only 1 department. Last, our evaluation ended 1 year and 2months
after project implementation. To further assess sustainability of the
project, with or without a repeated intervention to further increase
checklist compliance, a follow-up study should be conducted.
In conclusion, we demonstrate the successful implementation
of CUSP and its effectiveness in reducing SSI incidence in plastic
surgery and hand surgery, a surgical discipline with low SSI rates
in general. Other departments and hospitals should consider
implementing their own CUSP, customized to their needs, to
improve quality and patient safety. Appropriate studies should
be conducted to confirm our results, assess the association between
the level of adherence to change and the desired effect of the
program, to explore CUSP sustainability and to find strategies
for increasing compliance with change.
Supplementary material. To view supplementary material for this article,
please visit https://doi.org/10.1017/ice.2019.279
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